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PROBLEM TO BE SOLVED: To provide an auto tensioner which prevents j\ 
the increase of a belt tension by lowering a pressure in a pressure 
chamber in a given engine number of revolutions region without 
fundamentally changing the internal structure of a hydraulic auto 
tensioner and which is capable of maintaining a state, that pulley 
amplitude is low, in a rotation region where a belt tension is low. 
SOLUTION: The internal part of a cylinder 11 of an auto tensioner is 
partitioned into a pressure chamber 22 and a reservoir chamber 23 by a 
piston 16. A passage 25 is opened and closed by a check valve 25 and by 1S " 
effecting reflux of working oil leaking through a gap between the piston 1 6 ' 
and a sleeve 13, a damping effect is produced. A relief valve 30 is 
situated at the lower bottom of the sleeve, working oil is caused to effect 36. 
reflux to the reservoir chamber 23 through a cross groove 36 at a 
specified pressure or higher, a belt tension is prevented from an increase, ^ 
and a state that pulley amplitude is low is maintainable. f 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the hydraulic auto tensioner which holds uniformly the tension of the belt of the belt 

transmission gear in an internal-combustion engine. 

[0002] 

[Description of the Prior Art] 

In the belt transmission gear Which generally tells rotation of the crankshaft in an internal-combustion engine to a 
cam shaft, A timing belt is applied and passed between the toothed pulleys attached to each of the end of a 
crankshaft, and the end of a cam shaft, and he gives the adjustment power of a hydraulic auto tensioner to the 
slack side belt of the timing belt, and is trying to keep the tension of a timing belt constant 
[0003] 

As the above-mentioned hydraulic auto tensioner, what was indicated to JP.H3-1 3647.Y is known from the 
former. In this auto tensioner, in the cylinder in which it filled up with hydraulic oil, the piston which divides that 
inside into a pressure chamber and a reservoir room was incorporated slidably, the elastic force of tension 
adjusting spring was given to the rod which moves to shaft orientations with that piston, and the projection nature 
to an outside direction is given. 
[0004] 

The passage which opens a pressure chamber and a reservoir room for free passage at a piston is formed, and a 
check valve is provided in the passage, and when the pressure of the hydraulic oil in said pressure chamber 
becomes higher than the pressure of the hydraulic oil in a reservoir room, he is trying to close a passage with the 
check valve. A check valve comprises a valve element and the retainer which restricts the stroke quantity of the 
valve element. 
[0005] 

[Problem(s) to be Solved by the Invention] 

By the way, the conventional auto tensioner of the above-mentioned composition, The crevice is slightly 
established between a piston and cylinder inner circumference, a piston is pushed on the method of the inside of 
a cylinder, and if the pressure of a pressure chamber becomes higher than a reservoir room, a check valve will be 
closed, and hydraulic oil leaks to a reservoir room little by little from the above-mentioned crevice, This gave the 
damping effect to the thrust to a rod and a piston, and the amplitude of the belt pulley by change of belt tension 
is controlled in the minimum range. 
[0006] 

When driving a car etc., adjusting the tension of the belt transmission gear by this auto tensioner and engine 
number of rotations changes from a low speed rotary to a high velocity revolution, as shown in (a) of drawing 3 , . 
and (b), It decreases as both belt tension and pulley amplitude reach a peak value at fixed number of rotations 
and it goes up to a high velocity revolution further after that bordering on this, in a figure, the thing set up as a 
value with the common amount of leaks and T L (low), and B L (low) enlarge a crevice, and T N (usually) and B N 
(usually) are set up considering the amount of leaks as a size. It expresses that low [ in parenthesis 0 ] has low 
dumping response time. 
[0007] 

However, (a gear-tooth jump of a strikethrough:synchronous pulley). In order to decrease wear of a belt, 
engagement ****, etc., when the necessity of there being a request that he would like to lower belt tension, and 
lowering especially belt tension is large, the actual condition is corresponding by the auto tensioner of the above- 
mentioned amount of leaks large type. However, although belt tension continues throughout number of rotations 
and that of the type of the large amount of leaks is small compared with the thing of the amount of general leaks, 
pulley amplitude is large on the contrary, for this reason, the amplitude of a belt pulley increases even in the 
rotational area where belt tension is low, and there is inconvenience of producing wear of each part. 
[0008] 



This invention prevents increase of belt tension by lowering the pressure in a pressure chamber in the 
'predetermined engine speed value field in which the pressure of a pressure chamber tries to turn into a pressure 
more thanfixed in the above-mentioned problem, And let it be SUBJECT to provide the auto tensioner which can 
maintain the state where pulley amplitude is small in the rotational area where belt tension is low. 
[0009] 

[Means for Solving the Problem] 

This invention provides a sleeve of an owner bottom in an inside of a cylinder in which it filled up with hydraulic oil 
as a means to solve above-mentioned SUBJECT, Include a piston in an inside of a sleeve slidably, and an inside is 
divided into a pressure chamber and a reservoir room, Make a rod which moves to shaft orientations with a piston 
insert in, give elastic force of tension adjusting spring to this rod, and projection nature to an outside direction is 
given, Circulate hydraulic oil via a passage which opens both ** for free passage from a reservoir room to a 
pressure chamber, and a reverse direction flow faces [ a pressure chamber ] a check valve which intercepts and 
prevents the above-mentioned passage, and provides it, And it was considered as a hydraulic auto tensioner 
which faces a relief valve which refluxes hydraulic oil of a pressure chamber used as a pressure more than 
predetermined to a reservoir room via a reflux path a pressure chamber, and provides it 
[0010] 

A damping effect is given in a hydraulic auto tensioner of the above-mentioned composition by leak from a 
crevice between sliding surfaces of a check valve in a cylinder, a piston, and a sleeve, adjusting tension of a 
timing belt of a belt transmission gear with elastic force of tension adjusting spring. A check valve prevents a flow 
of hydraulic oil from a pressure chamber to a reservoir room, if a pressure higher than a reservoir room acts to a 
pressure chamber, it will move a piston using leak from the above-mentioned crevice, will ease thrust to a rod, 
and will give a damping effect. 
[0011] 

Since a relief valve is faced and provided in a pressure chamber, if a pressure chamber becomes a value more 
than fixed, a pressure of a pressure chamber will be missed by a relief valve, and hydraulic oil will be flowed back 
to a reservoir room. Increase of tension when a pressure in a pressure chamber when thrust acts on a rod 
. becomes more than fixed by this is prevented,, and tension of a timing belt which increases by change of an 
engine speed value is controlled below to constant value. If an engine speed value sets a crevice between sliding 
surfaces between a sleeve and a piston as the usual value in the tension range of a timing belt below constant 
value, the amount of leaks of hydraulic oil which passes especially along the above-mentioned crevice does not 
increase, therefore pulley amplitude can be stopped small. 
[0012] 

[Embodiment of the Invention] 

Hereafter, this embodiment of the invention is described with reference to Drawings. Drawing 1 s hows the outline 
composition of the hydraulic auto tensioner of an embodiment. Like a graphic display, the cylinder 1 1 of the 
hydraulic auto tensioner 10 comprises the outer case 12 of bottoming which comprises an aluminum containing 
alloy, and the sleeve 13 of steel bottoming inserted into the outer case 12, and the inside is filled up with 
hydraulic oil. The sleeve 13 was inserted into the hole of the shape of a different diameter stage which has the 
major-diameter step 12a and the byway step 1 2b, and the lower end part of the sleeve 13 has fitted in in contact 
with the byway step 12b. The oil seal 14 is inserted into the upper part opening of the outer case 12, and the slip 
off stop is carried out by attachment of the snap ring 15. In the sleeve 13, the piston 16 is incorporated slidably. 
The piston 1 6 has the rod inserting hole 1 7 in the upper part, and the lower part of the rod 1 8 is inserted in the 
rod inserting hole 17. Here, the rod 18 may be pressed fit in the rod inserting hole 17, or may be inserted, enabling 
free extraction and insertion. 
[0013] 

The above-mentioned rod 18 penetrated the above-mentioned oil seal 14, enabling a free slide, and the upper 
part has faced it above the cylinder 1 1 . The wearing 1 9 has fitted into the portion located in the cylinder 11 of the 
rod 1 8. The slide of the wearing 1 9 is enabled along the inner diameter surface of the outer case 1 2, and the 
tension adjusting spring 21 is included in the gap 20 between the wearing 19 and the major-diameter step 12a 
provided a little in lower part slippage from the middle of the inner skin of the cylinder 11 on the outside of the 
sleeve 13. The upper surface of the major-diameter step 12a accomplishes the bottom of the gap 20, and serves 
as a spring seat simultaneously. The wearing 19 is forced on the step 18a formed in the periphery of the rod 18 of 
the above-mentioned tension adjusting spring 21, and the projection nature to the outside direction is given to 
the rod 18 by press of the tension adjusting spring 21. 
[0014] 

The passage 24 which opens for free passage the pressure chamber 22 provided caudad and the reservoir room 
23 formed in the upper part is established in said piston 16. The passage 24 is opened and closed with the check 
valve 25 which the pressure chamber 22 was faced and was provided in the pars basilaris ossis occipitalis of the 
piston 1 6. The valve element 26 to which the check valve 25 changes from a ball, and the retainer 27 which 
restricts the stroke quantity of the valve element 26, The retainer spring 28 which forces this retainer 27 on the 



undersurface of the piston 16 is comprised, and said valve element 26 closes the passage 24, when the pressure 
'of the hydraulic oil in the pressure chamber 22 becomes higher than the pressure of the hydraulic oil in the 
reservoir room 23. 
[0015] 

Although not illustrated between the piston 16 and the sleeve 13, a hoe ****** crevice will be formed very much 
between the sliding surface, the piston 1 6 is pressed in the cylinder inside, and if the pressure of the pressure 
chamber 22 becomes higher than the reservoir room 23, it will leak to the reservoir room 23 little by little. This 
crevice is made into the value used as the general amount of leaks explained in the column of SUBJECT, for 
example, it is about 1 0 micrometers in the example of a graphic display. On the other hand, in a thing with the 
conventional large amount of leaks, it is set up as an about 40-micrometer crevice. 
[0016] 

The relief vaive 30 is formed under the sleeve 13. The valve element 32 which this relief valve 30 opens and 
closes the passage 31 which the pressure chamber 22 was faced and was established in the pars basilaris ossis 
occipitalis of the sleeve 13, and is formed with a ball. The spring 33 which gives predetermined elastic thrust to 
that valve element, and the retainer 34 holding this spring are comprised, and it is provided in the narrow- 
diameter hole of the lower end of the cylinder 11. And if the valve element 32 opens and a fluid flows out in the 
valve chest 35 of the relief valve 30, the sulcus cruciatus 36 for missing the fluid is formed [ the periphery of a 
narrow-diameter hole, and the periphery of the middle-diameter hole into which the sleeve 13 fits ]. The upper 
bed of sulcus cruciatus is open for free passage in the gap 20 of the periphery of the sleeve 13 like a graphic 
display. The valve chest 35 of the above-mentioned passage 31, the sulcus cruciatus 36, and the gap 20 form the 
reflux path at the time of missing the hydraulic oil of the pressure chamber 22 to the reservoir room 23 through 
the upper bed of the sleeve 1 3. 
[0017] 

If slack arises in the timing belt of the belt transmission gear which is not illustrated in the hydraulic auto 
tensioner which comprises the above-mentioned composition, the rod 18 will move to an outside direction by 
press of the tension adjusting spring 21, and the slack of a belt will be absorbed, but. The piston 16 also moves 
with the rod 18 by press of the retainer spring 28 at the time of .movement to the outside direction of this rod 18. 
Since the pressure of the hydraulic oil in the pressure chamber 22 becomes lower than the pressure of the 
hydraulic oil in the reservoir room 23 by movement of the piston 16, as for the valve element 26 of the check 
valve 25, the passage 24 is opened. For this reason, the hydraulic oil in the reservoir room 23 flows into the 
pressure chamber 22 from the passage 24, and the piston 16 and the rod 18 move smoothly up, and absorb the 
slack of a timing belt promptly. 
[0018] 

On the other hand, increase of the tension by the side of the slack of a timing belt will stuff the rod 18 into the 
inside of the cylinder 1 1 with the slack side belt Since the pressure of the hydraulic oil in the pressure chamber 
22 becomes higher than the pressure in the reservoir room 23 at this time, The valve element 26 of the check 
valve 25 closes the passage 24, the pressing force given to the rod 1 8 is buffered with the hydraulic oil in the 
pressure chamber 22, and vibration by the slack of the slack side belt of a timing belt is prevented. 
[0019] 

When the pressing force given to the rod 18 is larger than the elastic force of the tension adjusting spring 21, 
Leaking the hydraulic oil in the pressure chamber 22 in the reservoir room 23 from between the sliding surfaces 
of the piston 16 and the sleeve 13, the piston 16 descends and stops to the position with which the elastic force 
of the tension adjusting spring 21 and the tension of a timing belt (strikethrough:5) balance. And a damping effect 
is acquired when the above-mentioned piston 16 moves by leak of hydraulic oil. Adjustment of tension is 
performed the above-mentioned operation being repeated according to the slack and increase of tension, and 
exerting a damping effect on a timing belt, in order that the tension of a timing belt may always move. 
[0020] 

If belt tension exceeds a fixed value at the time of tension adjustment of the above timing belts, the pressure in 
the pressure chamber 22 will also try to become according to increase of the pressing force of the rod 1 8 more 
than a fixed pressure. However, since the relief valve 30 is formed in the cylinder bottom part in the auto 
tensioner of this embodiment. If the above-mentioned pressure exceeds slightly the elastic force of the spring 33 
which is pressing the valve element 32, The valve element 32 is depressed, the passage 31 is opened wide, the 
hydraulic oil of the pressure chamber 22 flows into the valve chest 35, it returns from the crevice 20 between the 
peripheries of the sleeve 13 to the reservoir room 23 through the sulcus cruciatus 36 further, the pressure in the 
pressure chamber 22 declines by this, and it is held at the fixed pressure value set up with the spring 33. 
[0021] 

In the operation of the above auto tensioners, if it sees about belt tension when an engine speed value changes, 
and a relation with pulley amplitude, as shown in (a) of drawing 3 , and (b), it will change. The thing of an 
embodiment attaches the numerals of T s and B s in a figure. When an engine speed value is lower than number- 



of-rotations N D in a figure or it is higher than Ny, belt tension T s is larger than T L of the amount of leaks large 
type, but between prescribed range N D - H u , in order that the relief valve 30 may operate, it is stopped by 
constant value. Therefore, belt tension can be stopped low generally. On the other hand, although amplitude has a 
peak value and the peak value becomes it is the same with the peak value of the amount of leaks large type, and 
large between prescribed range N Q - Ny about pulley amplitude, Pulley amplitude is controlled in the revolutions 
region below N D or more than Ny by the same value as the type of a general leak value. Therefore, belt tension 
becomes that pulley amplitude held down to a low value in the field below constant value, covering all the fields of 
change of an engine speed value, and controlling the above to belt tension to below fixed. 
[0022] 

Main drawings of longitudinal section of the hydraulic auto tensioner of a 2nd embodiment are shown in drawing 2 . 
In this embodiment, it differs greatly in that it is provided so that the check valve 25 and the relief valve 30 may 
serve as a relation with the upper and lower sides contrary to a 1st embodiment, namely, a graphic display — like 
— the check valve 25 — the pars basilaris ossis occipitalis of the sleeve 13 — and — attend the pressure 
chamber 22 and the relief valve 30 uses the hollow of the pars basilaris ossis occipitalis (inside of the lower part 
side) of the piston 1 6 as the valve chest 35 — there — and the pressure chamber 22 is attended and it is 
provided, respectively. However, since the valve chest 35 is not formed in the pars basilaris ossis occipitalis of 
the cylinder 1 1, the byway step 12b becomes unnecessary, and the sleeve 13 is inserted into the hole of the 
shape of a different diameter stage of only the major-diameter step 12a. Below, identical codes are attached 
about the same function member, explanation is omitted, and it explains focusing on different composition from a 
1st embodiment. 
[0023] 

Since the check valve 25 is formed for upside down with a 1st embodiment so that the passage 24a established in 
the pars basilaris ossis occipitalis of the sleeve 1 3 may be opened and closed, and the sulcus cruciatus 36 is 
formed so that cross shape may be crossed at the pars basilaris ossis occipitalis of the cylinder 11, The above- 
mentioned passage 24a is open for free passage to the sulcus cruciatus 36 in the cross-joint crossing position of 
the center. Hand-plate 34' is attached to the undersurface of the piston 16, and the relief valve 30 which opens 
and closes the passage 31 established in this hand-plate 34' is formed in the inside of the piston 16. The valve 
chest 35 side opening of the passage 31 forms the valve seat. Although the members forming of the relief valve 
30 is the same as a 1st embodiment, the valve chest 35 is open for free passage also to the passage 24 of the 
upper part of the piston 16. In this embodiment, the passage 31, the valve chest 35, and the channel that leads to 
the reservoir room 23 through the crevice between the fitting parts of the piston 16 and the rod 18 from the 
passage 24 form the reflux path. 
[0024] 

Although the operation of the hydraulic auto tensioner of this embodiment of the above-mentioned composition is 
fundamentally the same as a 1st embodiment it differs from a 1st embodiment a little as follows in that the check 
valve 25 and the relief valve 30 were formed conversely. Although the pressure in the pressure chamber 22 
becomes lower than the reservoir room 23 at the time of movement to the outside direction of the rod 1 8 and the 
passage 24a is opened wide, At this time, the hydraulic oil in the reservoir room 23 flows into the passage 24a 
through the crevice 20 and the sulcus cruciatus 36 from the sulcus-cruciatus crossing position of the pars 
basilaris ossis occipitalis of the sleeve 13 from the upper bed of the sleeve 13. Thereby, the piston 16 and the rod 
18 move smoothly upwards, and absorb the slack of a timing belt. 
[0025] 

Since the pressure of the pressure chamber 22 will become higher than the reservoir room 23 if the tension of a 
timing belt increases and the rod 18 is stuffed into the inside of the cylinder 1 1, The point which the valve 
element 26 closes the passage 24a, and the hydraulic oil of the pressure chamber 22 leaks to the reservoir room 
23 by leak, and does a damping effect is the same as a 1st embodiment If the pressure of the pressure chamber 
22 exceeds constant value slightly also in this case, the relief valve 30 will operate. When the pressure which acts 
on the valve element 32 through the passage 31 exceeds constant value, the valve element 32 will be opened 
wide and the pressure of the pressure chamber 22 will escape to the valve chest 35. The hydraulic oil which 
flowed into the valve chest. 35 flows back to the reservoir room 23 from the crevice to which the lower end of the 
rod 18 has fitted into the upper bed of the piston 16. 
[0026] 

As mentioned above, although it turns out that a 1st embodiment and a flow become reverse in the operation of 
the check valve 25 and the relief valve 30, it turns out that the basic motion of the operation is the same as that 
of a 1 st embodiment Therefore, although the damping effect by the check valve 25 is acquired of course similarly, 
it cannot be overemphasized by having formed especially the relief valve 30 that the operation shown in drawing 3 
as well as a 1 st embodiment can be obtained. 
[0027] 

[Effect of the Invention] 



As mentioned above, as explained in detail, the hydraulic auto tensioner of this invention provides in a cylinder the 
piston divided into a pressure chamber and a reservoir room, The check valve which prevents the flow to one way 
of the passage which gives the elastic force of tension adjusting spring to the inserted-in rod so that it may move 
with this piston, and opens both ** for free passage, Since the pressure chamber should be faced the relief valve 
which flows back the hydraulic oil of a pressure chamber via a reflux path, respectively and it should be provided 
when the pressure of the pressure chamber became beyond constant value, Ease change of the tension of a 
timing belt according to the elastic force of tension adjusting spring, control increase of the change by leak from 
the crevice between the sliding surfaces of a check valve, a sleeve, and a piston, and give a damping effect, and. 
If the pressure of a pressure chamber tries to become by a relief valve beyond constant value, will miss the 
pressure and it will control to constant value, Therefore, the tension of a timing belt is prevented below to 
constant value, and the advantage that pulley amplitude is small maintainable is acquired in the engine speed 
value region of the tension range below the constant value. 
[Brief Description of the Drawings] 

[Drawing 1] Main drawing of longitudinal section of the hydraulic auto tensioner of a 1st embodiment 

[Drawing 2] Main drawing of longitudinal section of the hydraulic auto tensioner of a 2nd embodiment 

[Drawing 3]T he explanatory view of the operation by a relief valve 

[Description of Notations] 

11 Cylinder 

16 Piston 

18 Rod 

21 Tension adjusting spring 

22 Pressure chamber 

23 Reservoir room 

24 Passage 

25 Check valve 

26 Valve element 

27 Retainer 

28 Retainer spring 

30 Relief valve 

31 Passage 

32 Valve element 

33 Spring 

34 Retainer 

35 Valve chest 

36 Sulcus cruciatus 
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CLAIMS 



(57)CCIaim(s)] 
[Claim 1] 

The sleeve 13 of an owner bottom is formed in cylinder Hjnside with which hydraulic oil was filled up, Include the 
piston 16jn sleeve 13jnside slidably, and an inside is divided into the pressure chamber 22 and the reservoir 
room 23, Make the rod 18 which moves to shaft orientations with the piston 16_insert in, give elastic force of the 
tension adjusting spring 21 to this rod 18, and projection nature to an outside direction is given.By circulating 
hydraulic oil via the passage 24 which opens both ** for free passage from the reservoir room 23 to the pressure 
chamber 22, a reverse direction flow faces [ the pressure chamber 22 ] the check valve 25 which intercepts and 
prevents the above-mentioned passage 24, and provides it and. A hydraulic auto tensioner which faces the relief 
valve 30 which refluxes hydraulic oil of the pressure chamber 22 used as a pressure more than predetermined to 
the reservoir room 23 via a reflux path the pressure chamber 22, and separates it from the check valve 25 by this 
pressure chamber 22 , and provides it. 
[Claim 2] 

The hydraulic auto tensioner according to claim 1 having faced said check valve 25 the pressure chamber 22, 
having provided it in a pars basilaris ossis occipitalis of the piston 16. having faced said relief valve 30 the 
pressure chamber 22, and providing it in a pars basilaris ossis occipitalis of the sleeve 13. 
[Claim 3] 

The hydraulic auto tensioner according to claim 1 having faced said check valve 25 the pressure chamber 22, 
having provided it in a pars basilaris ossis occipitalis of the sleeve 13, having faced said relief valve 30 the 
pressure chamber 22, and providing it in a pars basilaris ossis occipitalis of the piston 1_6. 
[Claim 4] 

The hydraulic auto tensioner according to claim 3 forming so that the relief valve 30 may be formed there by 
using as the valve chest 35_a hollow established in a pars basilaris ossis occipitalis of said piston 16_and the valve 
chest 35 may be divided from the pressure chamber 22 by a valve seat of the relief valve 30. 
[Claim 5] 

The hydraulic auto tensioner according to any one of claims 1 to 4 constituting from the valve element 32 which 
opens and closes a reflux path for said relief valve 30, and the spring 33 which energizes this valve element 32 to 
a valve seat by predetermined power. 
[Claim 6] 

The hydraulic auto tensioner according to claim 5 forming said valve element 32 with a ball. 
[Claim 7] 

The ring member 1 9 slidably guided along cylinder 11_inner skin at said rod 18_is attached, The hydraulic auto 
tensioner incorporating the tension adjusting spring 21 which engaged one end with a ring member in annular 
space provided between a peripheral face of the sleeve 13, and cylinder IJJnner skin, and engaged the other end 
with a pars basilaris ossis occipitalis of annular space according to any one of claims 1 to 6. 
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